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The U.S. NITROGEN INDUSTRY 
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. a review 
o/whal 
happened 
and wh'I? 
This article was prepared by 
George C. Sweeney, Jr., Arthur D. 
Little, Inc., Cambridge, Massachu-
S>ett3 
When the profitability of an indus-
try as basic as the U. S. fertilizer 
industry deteriorates to the point 
where it is today, it is superficial 
to simply accuse management of 
poor judgment in overbuilding and 
underpricing. Some elusive and 
complex fact011S have clearly been 
at work to permit such a situation 
to develop. 
The investment in ammonia pro-
duction facilities is probably greater 
thalll for any other fertilizer prod-
uct, and many of the faotors that 
resulted in the industry-wide de-
terioration developed initially with-
in the ammonia industry. Let us 
analyze what has happened in this 
sector, examine the various factors 
in these developments, and look at 
the prospects for near-term recov-
ery. 
Simply st:iaited, productive capac-
ity has increased at a substantially 
faster rate than total demand. In-
dividual companies in the industry 
reacted with the classic remedy of 
the free enterprise system--drastic 
price reductions in a competitive 
effort to maintain or develop their 
individual sales volumes. Because 
of the relative in.elasticity of nitro-
gen fertilizer sales, there was little 
expeotation that a general price 
reduction would increase the total 
market measurably. Predictably, 
the price reductions by the individ-
ual companies worked to their ad-
vantage in only a few cases. In 
total, they essentia:lily destroyed the 
profitability of an entire industry. 
Price reductions have stemmed 
the buildup of further capacity 
since returns on investment in pro-
duction facilities at current price 
levels are clearly insufficient to sup-
port financmg of new plants and to 
assure minimum acceptable returns 
on new investment. Current high 
interest rates are an additional 
damper on new construction. 
Before further analysis, we 
should consider developments in 
the ammonia industry during th.e 
past decade. 
Ammonia capacity at the end of 
1959 stood at about 5.5 million short 
tons per year. In the next decade, 
14.9 million ton:s of new capacity 
were added, and at least 2.7 million 
tons of uneconomic production 
were shut down. The net capacity 
after these shutdowns increased by 
a factor of 3.2 in this ten-year pe-
riod, for an average net annual in-
crease of 12.5% per year. 
During this same decade, the do-
mestic con:sumption of nitrogen fer-
tilizers (the principal demand com-
ponent for ammonia) has increased 
by a factor of 2.5, averaging an 
annual increase of just under 10% 
per year. 
This difference in growth rate 
may not seem great but, when com-
pounded over ten years, the differ-
ences are substruntial. The chart 
shows the growth in net ammonia 
capacity in the U. S., together with 
the growth in agricultural consump-
tion of nitrogen fertilizers, and also 
indicaites the proportion of total ca-
pacity represented by agricultural 
consumption. This is obviously not 
a net supply/ demand relationship 
since additional supplies of nitro-
gen fertilizer are obtained through 
imports and by-product sources, 
and additional demand components 
are found in industrial use and ex-
ports. However, these factors do 
not materially alter the total pic-
ture, and the chart gives a graphic 
picture of the extent of the over-
building. 
The predictable result of this 
overcapacity has been a drastic fall 
irn prices of nitrogen fertilizers. 
(Continued on P age 4) 
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The combined effort of the lower 
prices and below capacity opera-
tion in many plants has been a 
catastrophic drop in profitability 
with many companies operating 
substantially in the red. To date 
efforts to increase prices have been 
notably unsuccessful, and the in-
dustry seems to have resigned it-
self to waiting until consumption 
increases and further plant shut-
downs bring the supply /demand 
situaition into better balance. 
Two basic questions can be 
asked. First, how did it happen 
thait this massive overcapacity de-
veloped? Second, does an industry 
such as the fertilizer industry have 
no recourse other than self-defeat-
ing price reductions? 
Lefs look at the first question. 
Overcapacity was not an over-night 
phenomenon. On the coilltrary, it 
developed steadily over a period 
of several years. What was happen-
ing was apparent to many in the 
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industry but new construction -
nevertheless contlinued. 
Several £actors, to an extent in-
dependent, but interacting to a sub-
stantial degree led to this unfor-
tunate situation. 
-A new generation of ammonia 
plants was developed based on the 
use of centrifugal compressors and 
with costs very much lower. 
-A substantial overoptimism de-
veloped regarding the future 
growth rates in the coll!Sumption of 
nitrogen fertilizers, both in the U. S. 
and throughout the world. 
-Many new companies entered 
the fertilizer industry, and a new 
group of decision-makers with rel~ 
tively little experience in the indus-
try were in charge of much of it. 
The technological breakthrough, 
based on the use of centrifugal 
compressors is perhaps the most 
easily identifiable factor. Through 
the introduction of this more effi-
cient compressor, and other refine-
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ments in the ammonia manufactur-
ing process,. production costs were 
reduced substantially. Pressures to 
adopt this type of plant were felt 
both by those with higher cost 
ammonia plants, and .those consid-
erililg new production facilities. Un-
fortunately, these process improve-
ments were only viable in large 
plants, with capacities of 600 tons 
per day or more. 
The economics of the newer type 
of plant were so attractive and so 
compelling, that many companies 
tended to overlook the greatly in-
creased output that these plants in-
dividually and collectively repre-
sented. Management thinking was 
production-oriented ; attention was 
focused on potential cost reduc-
tions, and marketing considerations 
were secondary. 
This lack of concern for potential 
marketing problems was partly the 
result of the second factor, an over-
ly optimistic view of the future 
growth in demand for nitrogen fer-
tilizers. Many companies, particu-
larly in the oil, gas, and chemical 
fi elds, had "discovered" fertilizers 
and were persuaded that they rep-
resented a major answer to the well 
publicized world population explo-
sion. These companies were not 
alone: organizations such as the 
United Nations and major financial 
institutions echoed the feeling that 
major breakthroughs in the rate 
of increase of fertilizer consumption 
were just around the comer. Thus, 
little concern was felt for the addi-
tional volumes of fertilizer that 
would be coming from the larger 
plants. There presumably would 
be no problem disposing of almost 
unlimited quantities to developing 
countries, and fertilizer consump-
tion would grow at unprecedented 
rates. 
Unfortunately, few examined the 
basic arithmetic of this premise. In 
1961, nitrogen fertilizer consump-
tion in the 35 easily-identi£able 
"developing" countries (including 
Mainland China) comprised only 
17% of world fertilizer nitrogen 
consumption. Even the most opti-
mistic growth rates in these coun-
i 
I 
) 
tries would aHect world nitrogen 
consumption growth rates to only 
a minor degree. 
Domestically, the same optimism 
seemed to prevail. There was a 
tendency to look at growth rates 
in the better years ( 16% in 1963) 
as normal, and to lose sight of the 
fact that in any span of years there 
are normally years of slow growth 
as well ( 6% in 1965). 
This heady optimism for the fu-
ture of fertilizers fed on itself as it 
attracted new companies with no 
previous experience to the industry. 
These newcomers compounded the 
situMion by continuing to forecast 
bright growth opportunities, and 
the stampede was on. 
By 1968, some 42 oil, gas and 
chemical companies owned 73% of 
the total U. S. ammonia capacity. 
For most of these companies, fer-
tilizers represented only a small 
portion of these total corporate 
activity. 
In many instances, the decision 
to install nitrogen plants stemmed 
not so much from a misreading of 
the growth of the total market for 
nitrogen fertilizers , as from an 
underestimation of the difficulty in 
carving out the necessary share of 
the overall market. The trend to-
wards vertical integration to con-
trolled retail outlets was well-de-
veloped, and many apparently felt 
that the installation of an appropri-
ate number of such nitrogen fer-
tilizer staitions would almost auto-
matically develop the required mar-
ket tonnage. 
Most of these companies, particu-
larly the oil a.n<l gas companies, had 
ample cash flows to support the 
large investments necessary both in 
plant and retailing facilities, a 
marked change from the capital-
short industry of the mid-1950's. 
They also felt the incentive to up-
grade their basic hydrocarbon re-
sources to a higher-value product. 
Adding to the confusion was a 
major shift in the type of fertilizer 
products and nature of fertilizer 
distribution. Use of anhydrous am-
monia and nitrogen solutions was 
growing far more rapidly than solid 
5 
nitrogen fertilizers, and required 
totally different types of distribu-
tion and marketing organizations. 
Similarly, local retailing outlets in 
the form of bulk blending stations 
and liquid mixed fertilizer plants 
were displacing the conventional 
dealer type of distribution. The ex-
tent and speed with which these 
new products and modes of distri-
bution would dominate the industry 
were not at all clear. 
For these reasons, the nitrogen 
industry rapidly developed a pro-
duction capability far in excess of 
requirements , not only in basic am-
monia plants, but also in retailing 
facilities. The result has been a 
major drop in prices for nitrogen 
products over the last two years. 
The second and more fundamen-
tal question is "Could the industry 
have been expected to cope with 
this situation in any other way?" 
Unfortunately, it is difficult to find 
an alternative course of action that 
the industry or individual com-
panies could reasonably have been 
expected to pursue. This may, in 
fact, be a fundamental weakness of 
the workings of our economy in 
such a drastic surplus situation. 
Management is being castigated for 
lack of statesmanship in using price 
reductions to cope with this situa-
tion, and much is being said about 
the need for more sophisticated 
total marketing efforts, using ser-
vice, rather than prioe, as the focus 
of sales programs. 
There is little opportunity for 
product differentiation in the qual-
ity of materials offered by the vari-
ous products-ammonia and nitro-
gen fertilizers are, with minor ex-
ceptions, essentially the same prod-
uct regardless of the plant in which 
they are produced. Up to the pres-
ent, the amotmt of service which 
could be offered by individual pro-
ducers to the farmer has not been 
sufficiently import:ant to overcome 
more than a minor difference in 
price. It is likely that this will con-
tinue. 
The production of ammonia and 
derivatives involves a relatively 
high fixed investment per ton of 
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product, and therefore the pressure 
is great to operate at a high rate of 
design capacity. Furthermore, the 
new generation of ammonia plant 
can be throttled back only to a 
limited extent, and either has to 
operate close to design capacity, or 
be shut down. Thus, it was not 
difficult to rationalize pricing poli-
cies that hopefully would permit 
sales of _total plant capacity. 
The pressure on prices acted from 
two directions. New producers, in 
view of their number, could not 
hope to obtain important markets 
solely through serving new con-
sumers. They had to penetrate mar-
kets held by existing manufacturers 
and price cutting was the principal 
tool . Defensively, established pro-
ducers were forced to go along with 
these prices to protect their exist-
ing markets. The emphasis on pric-
ing as the principal competitive tool 
was aggravated by the highly sea-
sonal nature of fertilizer sales, and 
the need to act within a very short 
period of time. 
In retrospect, it was probably in-
evitable that this pricing action fol-
lowed the developing overcapacity. 
Other commodity industries in the 
U. S. would probably react in a 
similar manner to such a massive 
buildup in excess production facili-
ties. 
Therefore, it appears that the 
basic errors in judgment were those 
leading to the overcapacity, rather 
than in relying solely on pricing 
action to cope wirt:h it. Once the 
overcapacity was in operation., there 
was probably liUle else the indus-
try could have done. 
The lesson which might be drawn 
is that attention must be focused 
on the orderly development of new 
construction at the proper pace, 
compatible with the rate of increase 
in demand, rather than on a futile 
search for l~ traumatic ways in 
which to cope with such a situation. 
In retrospect, it is not surprising 
that an industry undergoing a series 
of diverse and fundamental changes 
fell victim to basic errors of judg-
ment. It is, however, highly un~ 
(Continued on Page 6) 
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likely that the industry will go 
through a coincident series of 
changes of this magnitude in the 
foreseeable future, although cycles 
of profitability and supply /demand 
balance will undoubtedly continue 
as in any industrial sector. 
It also seems quite clear that a 
substantial recovery from current 
price levels will develop within 
two to three years. The rate of 
growth in consumption of nitrogen 
fertilizers will continue at a healthy 
level, although perhaps not at the 
sustained growth rate shown dur-
ing the past 20 years. Within two 
or three years, demand will have 
increased to the point where the 
construction of additional plants 
will be necessary. 
Additional capital will have to 
be found for these projects, and 
prices will have to provide mini-
mum acceptable returns on this new 
capital. Therefore, through the 
classic workings of our economy, 
prices will be forced to higher 
6 
levels. This may take place prior 
to the development of a national 
shortage, and permit the orderly 
construction of new plants to meet 
the increasing demand. Or, price 
recovery may be delayed until an 
actual shortage develops. In any 
case, it is difficult to see a continua-
tion of present price levels indefi-
nitely. 
It also seems unlikely thait an 
over-capacity of the curren't magni-
tude will develop again. While 
there may be continued misjudg-
ments as to the size of future 
markets, it is not likely that such 
another wholesale change in the 
character of the industry will take 
place. Some of the disenchanted 
may leave the industry as precipi-
tously as they entered, but iJt seems 
probable that the present oom-
panies will continue in their domi-
niant positions. Furthermore, it 
seems unlikely there will be fur-
ther technological developments 
that will have the impact of the 
introduction of the centrifugal oom-
pressor, although caution is always 
advisable in anticipating technolog-
ical progress. 
On the other hand, while future 
profitability cycles are unlikely to 
fluctuate as widely as in recent 
years, the industry will continue to 
be burdened with some rather 
unique operational problems: the 
vulnerability in demand to adverse 
weather conditions, and the extreme 
seasonality of demand. Farm co-
operatives will probably maintain 
their important share of the indus-
try, and this competitive aspect will 
continue. While it will not be an 
easy industry in which to operate 
profitably, it does have a basically 
attractive growth rate compared 
with many, and there is little dan-
ger from technical obsolescence 
that many industries continually 
face. 
But let the lessons learned-more 
realistic market appraisals and a 
better balance between production 
and market judgment-not be for-
gotten. 
- Reprint from Agricultural Chemicals, Vol. 25, No. 2 
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Learn 
the Oii 
alphabet 
Single-
Viscosity 
Oil 
SAE 
30 
20-20W 
10W 
5W 
111 
t• 
• 
• 
21 
JI 
Multi-
Viscosity 
Oil 
SAE 
10W-30 
or 
20W-40 
10W-30 
10W-30 
or 
5W-20 
5W-20 
-Reprint from Big Fanrer. Vol 42. o. J 
LEARN the oil alphabet! Why? So 
you can pass the information along to 
your service personnel. You can save 
time when changing oil or buying oil if 
you are familiar with the oil alphabet 
or service classifications. 
It's especially important to memo-
rize these alpha .codes when you keep 
oil for both diesels and gas tractors. 
Such knowledge will protect the en-
gines you depend upon. 
7 
Oil fights wear and friction. It pre-
vents scuffing and scoring of metal 
parts. It absorbs shock and provides 
rust protection. It keeps parts clean 
and helps cool the engine. It can't 
foam or thin out when heated. It's a 
big job-this job of protecting your 
machinery investment. So frequent, 
regular oil changes are insurance. 
Your operator's manual is the place 
to start. It spells out the proper oil for 
your needs by recommending oil serv-
ice classifications. Then you purchase 
oil which meets these requirements. 
Letter combinations like MS and DS 
are service classifications devised by 
the American Petroleum Institute. 
They are divided into gasoline (M) and 
diesel (D) classes. Here's what they 
mean : 
ML- for spark ignition engines do-
ing light and favorable service . This 
includes light trucks and tractors. 
MM-for spark ignition engines that 
have trouble in controlling deposits or 
bearing corrosion when crankcase tem-
peratures are high. This covers farm 
tractors, trucks, autos and engines on 
balers, combines and forage harvesters. 
MS-for spark ignition engines 
having special lubrication requirements 
for controlling deposits or bearing 
corrosion because of operating condi-
tions, fuel or design characteristics. 
OC-for diesel engines with no 
severe requirements. This covers some 
wheel and crawler tractors plus sta-
tionary engines for generators, irriga-
tion pumps and feed mills. 
DM-for diesel engines with moder-
ately high operating temperatures and 
loading. 
DS-for diesel engines with high 
operating temperatures or severe load-
ing. It's also used in engines using fuels 
or having design characteristics that 
tend to produce deposits or wear. 
Some oil serves more than one 
classification. So manufacturers with 
oil suitable for more than one service 
TURF BULLETIN 
condition will classify said oil, for 
example, like this: "For service OC 
and MS." This means, in this particular 
case, this oil would be suitable for less 
severe service conditions in diesel en-
gines as well as the most severe condi-
tions in gasoline engines. 
Since oil temperatures affect viscos-
ity, viscosity tests are made with oil 
temperatures of 210° or 0° F . 
Results of such tests are reported in 
terms of SAE viscosity numbers. The 
full range of these numbers is SW, 
lOW, 20W, 20, 30, 40 and SO. Num-
bers with W's indicate that viscosity 
was measured at 0° while the others 
were measured at 210°. Each SAE 
viscosity number represents a range of 
acceptable flow. Thus, two different 
oils may have identical SAE viscosity 
numbers even though viscosity varies. 
The ability of an oil to resist thin-
ning as its temperature increases is 
called its viscosity index. An oil with a 
high viscosity index thins out less as 
temperature increases. Ideally, an oil 
should have a low viscosity at low 
temperatures to provide easy starting 
of an engine and a high index at 
operating temperature so it can pro-
vide maximum protection. See above. 
Viscosity index improvers can be 
added during processing to light-
bodied lubricating oils to provide the 
desired high viscosity index. This 
means an oil can meet low tempera-
ture requirements of SAE SW as well 
as high temperature requirements of 
SAE 20. Such an oil is de.signated SAE 
SW20. Other multiple viscosity oils, 
such as SAE 10W30 and SAE 20W40, 
are available. 
In addition to viscosity , another 
characteristic, pour point, is important 
in cold weather operations. Wax in the 
oil may congeal at low temperatures 
and reduce the oil's ability to flow. 
Thus, pour point is a measure of the 
minimum temperature at which an oil 
should be used.-Melvin E. Long 
TURF BULLETIN 8 
Phone : 244-7900 ( Are• Code 6 17) OFFICES and WAREHOUSE MAil ADDRESS 
BOX "A" WEST NEWTON, MA S SACHUSETTS 02165 1121 WAS HIN GTON STREET 
TORO POWER AND GANG MOWER S MILORGANITE FERTILIZER BUCKNER SP RINKLER S JARI POWER SCYTHES 
CHEMICAL S SPRAYERS S UPPLIES FERTILIZER S T 0 0 L S FUNGICIDES SE E°D S 8 UL 8 S 
WHIRLWIND ROTARY MOWERS ROTARY SNOW THROWERS AERATORS HERBIC ID ES G I ANT YAC LEAF BLOWERS 
E. ROSS SAWTELLE 
(1905 - 1964) 
CHESTER M. SAWTELLE 
SAWTELLE BROTHERS 
Telephone Danvers 
Area Code 61 7 
774-4200 JCT. ROUTES 128 & 62 
DANVERS, MASSACHUSETTS 
- Over 35 Year$ Experience -
Turf Maintcoance Equipment <lnd Supplies for Golf Courses - Park Depa rtments - Estates - Airports - H ighways - Cemeteries - S-:hools and Colleges - Institutions 
I ' 
TURF MAINTENANCE EQUIPMENT AND SUPPLIES 
41 ·MEADOW STREET 
FAIRFIELD, CONN. 06430 
(203) 255·2817 
THE MAGOVERN COMPANY, INC. 
EST. 18 96 - I NC. 1928 
P. 0 . BOX 270 , L A WNACR E ROAD, WINDSOR L O CKS, C O NNEC TICUT 0 6 09 6 
WIN DSO R LO CKS 203 - 6 2 3 - 2 508 
57 ALLEN STREET 
SPRINGFIELD, MASS. 01108 
(413) 733-6638 
279 DALTON AVENUE 
PITT SFIELD, MASS. 01201 
( 41 3) 443·4450 
9 TURF BULLETIN 
Weed Control With 
Repeated Applications Of 
Jordon® Herbicides1 
BY JOHN W. GIBSO 2 
The Dow Chemical Company 
INTRODUCTION 
A number o research workers have found 
that herbicidal mixtures containing picloramJ 
are effective for control of many broadleaf 
weed species. including such noxious plants 
as field bindweed (Convolvulus arvensis L.J 
1.2.J. A. 5 . 7 . 6 
Th is very aggressive perennial species is 
a drought-resistant weed with deep roots 
and low-growing. twi ning stems, and even 
small infestations can drastically reduce 
crop yields. Field bindweed spreads both by 
seeds and by latera l growth of underground 
parts. As a result the cont rol of infestations 
in such areas as right-of-ways, roadsides , 
d itchban s, on farm headlands and around 
buildings is almost as important as their 
control in grasslands and croplands, in 
order to prevent further spread of present 
infestations and to prevent establishment 
of new ones_ 
Field bindweed has been effectively con-
trolled and establi shed stands have been 
' These investigations were conducted with the 
cooperation and assistance of Mr. Gerald L. 
Crathorne, District Director and Herbicide 
Specialists. oxious Weed Division, Kansas 
State Board of Agriculture; and Mr. Ed H. Foster, 
Weed Control Director. Reno County. Kansas. 
Their assistance. advice and loan of equipment 
is gratefully acknowledged. 
2 Formerly Regional Technical Specialist , Field 
Research and Development -Herbicides, Agri-
cultural Department. The Dow Chemical Com-
pany. 0 lahoma City. Oklahoma. 
3 Picloram has been proposed by WSA as a com-
mon name for the chemical 4-amino-3,5,6-tri-
ch loropicolinic acid. Formulations of The Dow 
Chemical Company containing this active in-
gredient are designated with the trademark 
TORDON 8 
eradicated with one application of TOR DON 
herbicides as well as with a few other her-
bicides. 1 · 3 • 4 • 5 · 6 · 8 Single rate application 
for eradication usually is limited to use on 
small patches because of the relatively high 
cost. 
The control of large areas of bindweed , 
as well as certain other perennial noxious 
weeds along highways, railroads, pipeline 
and utility rights-of-way, and in publicly-
owned lands such as rangeland and forests 
has been limited to the use of less expensive 
materials such as 2,4-D. In the same sense, 
farmers who have large infestations of bind-
weed have been limited to the use of 2,4-D 
alone or in combination with intensive tillage 
for effective control. These practices are 
laborious since they call for frequent applica-
tion and often are of limited effectiveness. 
Earlier research has shown that repeated 
application of TORDON herbicide containing 
low rates of picloram will give effective con-
trol of bindweed.7 A practical and effective 
repeat-treatment program would permit the 
immediate containment and eventual con-
trol of large infestations over a period of 
years. with the cost spread over a longer 
period of time. 
This study was undertaken to further 
determine the effectiveness of repeated ap-
plications of low rates of-picloram and 2,4-D, 
each alone and in combination, for control of 
bindweed. 
A second objective was to observe the 
effectiveness of these herbicides in con-
trolling other perennial and annual weeds 
in connection with application for bindweed 
control. 
The third objective was to determine the 
herbicidal effectiveness under field condi-
(Continued on Page 10) 
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tions from applications made by county-
owned conventional field sprayer equipment 
with regular equipment operators. 
EXPERIMENTAL PROCEDURES 
The study site was a sandy loam soil with 
a uniform field bindweed infestation located 
near Pretty Prairie, Reno County, Kansas. 
The longtime average annual rainfall in 
this area is under 30 inches. Rainfall for 
1965, 1966, 1967, and 1968 at the Hutchin-
son Station was about 30.11, 15.56, 30.62 
and 29.60 inches, respectively. 
Plot site was 21 feet by 1037 feet, or 0.5 
acre. The plot design consisted of alternate 
treated and untreated strips, with each 
treated strip bordered by two untreated 
strips. This is essentially a paired plot 
design. 
The herbicides were applied with a field 
power sprayer equipped with a 21-foot 
boom. Total spray volume varied from 20 to 
35 gallons per acre. The rate of herbicide 
actually applied was within 10% of the in-
tended rate . The materials were applied by 
regular operators in a routine manner under 
the constant observation of G. L. Crathorne 
and J. W. Gibson. 
The initial application was made in Octo-
ber, 1965, using TORDON 22K and/or 
FORMULA 40e herbicides. In October, 1965, 
picloram was applied at rates of 0.25 lb .. 
0.5 lb .. and I lb. ae per acre. 2.4-D was 
applied at rates of 1 lb. and 2 lbs. ae per 
acre. Combinations containing picloram at 
0.25 lb ae plus 2.4-D at 1 lb. or 2 lbs. ae per 
acre were also included. 
In October, 1966, the formulation now 
known as TORDON 212 Mixture became 
available and was applied at the rate of .5 
lb picloram ae plus 1 lb. ae 2.4-D per acre. 
Retreatments using the same materials and 
rates were applied as needed. These re-
treatments were made only when the field 
bindweed was in good growing condition 
and with ample foliage growth needed for 
maximum effectiveness from 2.4-D foliage 
applications. 
The test site was inspected in late spring 
and early fall of each year of the study. An 
evaluation by two observers was made in-
dependently if bind)Need in the untreated 
checks had an appreciable amount of top 
growth. Observations on presence and 
growth of broadleaf weeds were also made. 
The entire area was cultivated to control 
excessive growth of annual weeds and grass 
and, as far as practical to prevent the vege-
tation from setting viable seed. Usually the 
entire area was cultivated about 4 weeks 
after each herbicide application and once 
in midsummer if necessary to control weed 
grow.th. 
10 
RESULTS 
The control of bindweed resulting from 
treatments involving several rates and 
combinations is presented in Table 1. 
2-4-D Alone 
Complete control of the established stand 
of field bindweed was not obtained with 
either of the 2.4-D rates, even with five 
applications. However, when 2 lbs. 2.4-D 
per acre was used, retreatment steadily 
improved the control as compared to re-
treatment with 1 lb. of 2.4-D per acre. The 
two treatments with 2.4-D were the only 
ones needing or receiving retreatment on 
May 27, 1969. A total of six herbicide ap-
plications have been made on the treatment 
areas using 2.4-D alone. 
The primary tall-growing annual vegeta-
tion present in this study was kochia 
(Kochia scoparia). Both rates of 2.4-D gave 
control of all kochia which had emerged 
when it was treated. 
Picloram Alone 
Complete control of bindweed with 0.25 
lbs. of picloram per acre alone was achieved 
with four applications applied over a 24-
month period when evaluated six months 
after the fourth application. However, a fifth 
application was needed at the end of the 
third year to maintain this control. The con-
trol at the end of 42 months was almost 
complete. 
The 0.5 lb. per acre rate of picloram alone 
gave at least 90% control at each evaluation 
date , with complete control noted at the 30-
month evaluation date. At" the last evalua-
tion, 42 months after test was initiated, the 
area receiving this treatment was bind-
weed-free. 
The application of 1 lb. picloram herbicide 
alone per acre gave at least 95% control at 
each evaluation date. There were several 
bindweed plants present in this treatment 
except on three evaluation dates when no 
bindweed growth was present. 
While a total of four broadcast applica-
tions of 1 lb. picloram per acre have been 
made, it has been concluded that at least 
one and probably two of the retreatments 
could have been merely spot treatments 
with a probable saving of considerable 
herbicide. This area was retreated in May, 
1967 and remained bindweed free until 
October, 1968, when there were enough 
scattered plants present to justify retreat-
ment. Here, again, there was a question as 
to whether spot treatment would have been 
the more practical method of retreatment on 
the scattered plants present. 
' 
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TABLE I. FWll WM •• ~ hw 1pplications of picloram1 and/or 
Z,4-IP berllicille ill a-C-,. I-. beginning in September, 1965. 
I\ 
• Cumul . .. ~811 Total a.Le/A lbs/A 
1.5+ .. c. ... 2 
4 
JI+ a.11.c.d. e 1:25 
1 5 
JI .... c.d.1 1:25 
z 10. 
1 
.... c.11. • 5 
z .... c.d. e 10 
.l5 a.111.c.d. • 1,25 
.5 .... c.d.• 
a.11.c.• 
3.5.6-trichloropicol inic acid . 
Sifts II 2.4-tlidllorophenoxyacetic acid. 
Application dates: a-JO 1205.fl.. 2506 c-519 67: cl-10/ 13/ 67 ; e-10/25/ 68 . 
Fi rst treatment made • I.EIS. irst 5 19/ 67. 
Picloram Plus 2.4-D 
The tank mix combinat ions applied com-
pared 0.25 lb. picloram plus 1 lb. 2.4-0 per 
acre. w ith 0.25 lb. picloram plus 2 lbs. 
2.4-0 per acre. Both combinations gave 
steadily increased control with subsequent 
retreatments. as compared with 2.4-0 alone. 
The first application of the combination 
known as TOROON 21 2 Mixtu re. was made 
in October. 1966. one year after the other 
materials were first applied. 
After the second appli cation , TOROON 
212 Mixture gave contro l of 90% and higher 
at each subsequent evaluation. •complete 
control was ach ieved after the third appl ica-
tion of TOROON 212 Mixture at act ive rates 
of 0 .5 lb. picloram + 1.0 lb. 2.4-0. This 
treatment compared very favorably in effec-
tiveness w ith the control obtained with the 
same number of applicat ions using 1 lb. per 
acre of picloram alone. 
Koch ia was the prim ary tall-grow i ng 
annual vegetat ion present. The herbicide 
2.4-0 alone or in combinat ion with picloram 
gave adequate control of kochia. 
Common mi lkweed (Asclepias syrica). a 
perennial. was present in suffic ient numbers 
for visua l evaluation in each treatment area. 
Good control was observed where as much 
as 0.5 lb. picloram was applied per acre. 
The treatments which gave the most 
complete control of both kochia and field 
bindweed were the com bination tank mix 
applied at 0.25 lb. picloram plus 1 lb. or 
2 lbs. 2.4-0 per acre. and TOROON 212 
Mixture applied at rates of 0.5 lb. picloram 
and 1 lb. 2.4-0 per acre. 
TURF BULLETIN 
CONCLUSIONS 
The results' obtained with repeated ap-
plications of TOROON herbicides appl ied 
with commonly used field sprayers and ap-
plicat ion methods show that it is possible 
to eliminate established stands of bindweed 
with from 3 to 5 applicat ions of TOROON 
herbicides containing 0.25 lb. to 0.5 lb. 
picloram each over a per iod of from 1.5 to 
3 years. These treatments were much more 
effective than were repeated applications of 
2.4-0 alone. A combinat ion product would 
appear to offer more complete containment 
at lower cost and suggest the probability of 
eventual pract ical eliminat ion. 
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The weathering of rocks creates tiny clay particles. 
Each particle may consist of several hundred mica plates, 
so small that they can be identified only by electrons or 
X rays. Plants not only feed upon the nutrients stored 
on the clays but also change the clays of the soil. 
THE SOIL MANTLE of the earth pro-vides a vast and changing spec-
tacle which we cannot resist investi-
gating. In addition, the soil is our 
principal means of sustenance. This 
lends importance and even urgency 
to learning how plants feed upon 
the soil and how the soil is changed 
by their feeding. 
Of the mineral components in the 
soil, clay is the most important be-
cause it stores most of the plant nu-
trients and holds much of the water. 
In Connecticut, this clay is predomi-
nately vermiculite that is formed by 
the weathering and expansion of 
mica in the bedrock. A small speck 
of unweathered mica may contain 
several thousand mica units, each 
consisting of a layer of alumina sand-
wiched between two layers of silica. 
These units are negatively charged 
and have cavities in their surfaces. 
Positively-charged potassium ions fit 
into these cavities, and hold the 
units together in a mica particle. 
When the mica is weathered, the 
potassium ions are replaced by hy-
drated ions such as calcium, and 
the negative charge on its surfaces 
is decreased by several chemical 
changes including the oxidation of 
its iron. Consequently, the mica units 
are held together less tightly than 
before and become the expanded 
vermiculite lattice of our clay. These 
alterations give the clay the impor-
tant property of ion exchange. Bio-
logically, this new property is of 
great importance: a storage site for 
nutrients is created. The nutrient 
elements, such as calcium, reside on 
the exchange sites of the clay and 
can be taken up by plants. At the 
same time, they are retained tightly 
enough to prevent their loss by 
leaching through the soil profile. 
In order to understand this course 
of weathering, the investigator tries 
to simulate the process in his lab-
oratory. Several investigators have 
weathered mica to vermiculite by 
leaching mica with solutions of cal-
cium or magnesium salts or by treat-
ing mica with chemicals which ex-
tract potassium from the interlayers 
B 
. . 
Background photo shows mo-
lecular structure of clay. 
of mica. In the field, biotite (a form 
of mica) has been changed to ver-
miculite by growing crops of wheat 
upon it. 
Our soil in Connecticut is acid, 
however, and most of it grows trees . 
Since a large portion of the potas-
sium for feeding the trees comes 
from mica, an understanding of the 
weathering of mica by trees is par-
ticularly important. Furthermore, in 
some forested acid soils, a bleached 
zone containing amorphous or non-
crystalline clay is known to develop 
beneath the forest litter. (Such 
soils occupy vast acreages of land 
throughout the world and are known 
by their Russian name, Podzols. ) As 
tree growth is affected by such soils, 
so is the formation of these soils af-
fected by the trees. 
For these reasons, J. R. Boyle and 
G. K. Voigt, of the Yale School of 
Forestry, and I investigated the 
weathering of biotite mica by roots 
of tree seedlings and associated mi-
croorganisms. We also studied the 
effect upon mica of the organic acids 
which are released either from the 
living tree roots or from decaying 
trees. We found that mica weathered 
much differently in these acid en-
virons than in salt solutions or in 
the neighborhood of wheat roots 
and their associated microorganisms. 
The dramatic differences shown 
by the different weathering agents 
is one of the most pleasing outcomes 
of this investigation. These can be 
seen in the photographs. When the 
original flake shown in Fig. A is 
placed in an organic acid, the weath-
ering produces a translucent band 
along the edges of the flake as seen 
in Fig. B. The weatherin band ad-
vances and e,·entually cO\·ers most 
of the flake; photo!mlph B. C, and 
D show the change in the same 
flake after one, two. and three weeks 
in one molar oxalic acid. imilar but 
slower advance of the ranslucent 
band was produced by .-ispergillus 
niger, a fungus. growing in an Si 
glucose solution, Fig. E. or by a solu-
tion inoculated ";th a suspension 
of soil from a tulip poplar stand, 
Fig. F. Both E and F show flakes 
after eight weeks' weathering. 
This is strikingly different from 
the weathering caused by salt solu-
tions or by wheat. \\nen placed in 
salts, the band of weatherin11. Fig. 
G, is a dark one rather than trans-
parent or translucent. 
The darkening of e and by 
salt solutions has been attributed to 
the replacement of the potassium 
between the mica layers of the hy-
drated cation of the salt. The trans-
lucent band produced by the acids 
and seen in the photographs is at-
E 
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tributed, on the other hand, to the 
removal of iron and magnesium 
from within the mica crystal. The 
organic acids extract iron, magnesi-
um, and aluminum, leaving behind 
a fragile silica matrix seen as the 
translucent band. This silica matrix 
disintegrates easily and the mica 
structure collapses. 
An examination by X rays of the 
products of weathering confirmed 
what could be seen in the pictures. 
Weathering by salt solutions expand-
ed the mica units from 10 to 14 
angstroms. But weathering by or-
ganic acids and by solutions grow-
ing microorganisms destroyed the 
original, regular structure of the 
mica and left only an amorphous 
residue. Apparently, weathering of 
micaeous minerals by microorgan-
isms and acids is responsible for the 
bleached zone containing amor-
phous clay in the podzols of the cool 
fo rest. Thus, the organic substances 
from tree roots and the associated 
microorganisms play an important 
role in the weathering of bedrock 
and the forming of our soils. 
TURF BULLETIN 
Contributors 
Brij L. Sawhney, soil scientist, has 
been a member of the Station staff 
since 1958 except for 2 years with 
the Canada Department of Agricul-
ture. Born in Rajoya, North-West 
Frontier Province, Pakistan, he 
earned his doctorate in soils at the 
University of Wisconsin in 1957. 
Much of his work has been on the 
sorption and fixation of ce~ium by 
clays. 
Saul Rich, who writes in this issue 
on air pollution, is a plant patholo-
gist. His research at this Station dur-
ing the past 20 years has dealt with 
fungicidal mechanisms, physiology 
of fungi, and disease control as well 
as with effects of air pollutants on 
plants. 
George R. Stephens is primarily 
concerned with research on tree 
physiology and ecology. A full-time 
member of the staff since 1961, his 
graduate study was at Yale Univer-
sity. 
CLEARY PRODUCTS 
FOR 
BETTER TURF 
"CLEARY'S MCPP" - For selective weed 
control in Bentgrass Greens, kills knotweed, 
chickweed, clover. 
"PMAS" - Crabgrass & Disease Control. 
"SPOTRETE" - 75% Thiuram Fungicide. 
"CADDY" - Liquid Cadmium Fungicide. 
"PM-2, 4-D" - Weed control including Silver-
crab. 
"ALL-WET" - For hard to wet areas. 
"METHAR" - DSMA in liquid or powder 
form for crabgrass control. 
"SUPER METHAR" - The "AMA" type 
liquid for crabgrass control. 
''THIMER" - A combination of mercury and 
thiuram for crabgrass and disease control. 
(Wettable powder) 
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TOP VITALITY 
FOR YOUR TURF 
A Complete Line of Turf Chemicals 
Proved in Use 
from 
THE GROWING WORLD CF 
OVELSICCL 
DISEASE CONTROL: 
VELSICOL® "2-1" has greater wettability , more stability in sus-
pension and less foaming action in control of brown patch, dollar 
spot and snow mold . 
MEMMI .SEC controls brown patch , dollar spot, copper spot, 
melting out (Helminthosporium) , gray leaf spot and cottony blight 
(Pythium). 
PMA 10 can be safely used on .greens, tees, fairways and roughs 
to control or prevent brown patch, snow mold, dollar spot, Helmin-
thosporium curvalaria, fusar ium patch and other diseases. 
THIRAM'" 75 is a new wettable powder formulation containing 
Thiram, a widely used non-mercurial fungicide for the control and 
prevention of brown patch , dollar spot and snow mold. 
THIRAM'" - PMA Two proven fungicides for more efficient con-
trol of dollar spot, copper spot, brown patch , pink patch, Hel-
minthosporium leafspot, bluegrass blight, Curvalaria blight and 
snow mold. 
WEED CONTROL: 
BANVEL® 4S controls knotweed , common and mouse-ear 
chickweed , clover, red sorrel, dog fennel , curly dock, English 
daisy, spurge, purslane, pepperweed, lawn burweed, hawkweed, 
spurry, carpetweed, stichwort, henbit, chicory and others. 
BANVEL® +2, 40 controls weeds listed under Banvel ® 4S 
(above) plus dandelions, plantain and others. 
BANDANE® gives effective pre-emergence crabgrass control 
without injury to turf . . also kills ants , grubs, and other soil 
insects. 
INSECT CONTROL: 
CHLORDANE is available in emulsifiable concentrate, wettable 
powder, and granular for control of most insect pests in the soil 
and many on the surface of turf, including grubs, wireworms, cut-
worms, sod webworms, ticks, chiggers, ants, mosquitoes and 
many others. 
PESTMASTER® SOIL FUMIGANT-1 with methyl bromide will 
kill insects in all stages, nematodes, weeds, weed seeds and 
obnoxious grasses in old turf or in soil before planting. 
Contact your distributor now · for the complete line of Velsicol Turi 
Pest Control Chemicals or contact Velsicol local representatives: 
521 Fifth Avenue, Suite 1801 
New York, N.Y. 10017 
VELSICOL CHEMICAL CORPORATION 
341 East Ohio Street, Chicago, Illinois 60611 
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SOD FOR THE 
PROFESSIONAL 
1/a~ 
MERION BLUE GRASS • MERION-FESCUE 
C-1 : C-19 • PUTTING GREEN SOD 
PENN CROSS 
Mail Address: 
FARMINGTON 673-3142 
SIMSBURY 658-688fl 
BOX81 
AVON, CONN. 
BUNTON 
LAWN LARK 
The Heavy Duty Line. One year 
.. ~ warranty on complete unit be-
' ~;;.;~ cause it is built for heavy 
' ·
0
• duty commercial use. 
Power turning, trim with either side, six forward speeds, 
mows without scalping, mows grades up to 45° , rider at-
tachqient optional. 24" to 52" cuts. Ask about new 
21", 4 H.P. self-propelled. 
BUNTON TRIMMERS 
Trim and edge with either 
side, 8", IO", 12" cuts. 
BUNTON "C-TWENTY ONE" 
Heavy, reinforced frame and ad-
justable handles, extra-life engine, 
up to 5 H.P., machined-steel 
blade driver and ball bearing 
steel wheels. 
For additional information, write Dept. WT 
ALLEN LAWNMOWER CO. 
20 River St., West Springfield, Mass. 
Phone 733-7837 - Sales & Service 
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ST . AUGUSTINE DECLINE (SAD) - A VIRUS DISEASE 
OF ST. AUGUSTINE GRASS 
Norman L. McCoy, Robert W. Toler, and Jose Amadorl 
Abstract 
A n e w m osaic disease of St. Augustine grass (Stenotaphrum secundatum) 
characte rized by a chlorotic mottling was first observed in the Lower Rio Grande 
Va lley of T e xas in 1966. The causal agent is a mechanically transmissible virus 
different fro m either sugarcane mosaic virus or maize dwarf mosaic virus, which 
have previously been reported on this host, 
INTRODUCTION 
Lawn and turf grass production is a major enterprise in Texas. These grasses represent 
a permanent investment in better living, the value of which cannot be calculated in dollars alone. 
Cost of turf and la wn maintenance in Texas annua lly is estimated at $211, 856, 126 (3). It is 
estimat e d that 41 3 of the home lawns in Texas are in bermudas, 56% inSt. Augustine grass and 
3% in othe r grasses . In the Gulf Coast area of Texas 96 % of the lawns are in St. Augustine grass. 
Two virus disease s of St. Augustine grass have been reported. Todd (8) has reported the 
natural occurrence of sugarc ane mosaic virus (SCMV) on St. Augustine grass at the USDA 
Sugarcane Field Sta tio n, Canal Point, Florida in 1964. Abbott and Tippett (1) r e ported that St. 
Augu stine grass grown from stolons and inoculate d with an airbrush became infected with four 
strains of SCMV • A, B, D and H. The virus was transmitted from St. Augustine grass back to 
sugarcane. In 1966 Dale (2) reported that St. Augustine grass seedlings became infected when 
e xperimentally inoculated with maize dwarf mosaic virus (MDMV) and SCMV . ' · 
FIGURE 1. 
Occurrence and dis-
tribution of St. Augus-
tine decline in Texas, 
June 1, 1969. 
l Extens ion Assistant i n Plant Pathology, A s sociate Professor and Area Extension Plant 
Pathologist, r e spective ly, Departme nt of Pla nt Scie nces, Texa s A&M University, Colle ge Station, 
Texas 77843 . 
This work wa s supported in part by a grant from the Coas tal Bend Lawn Improvement Ass ociation, 
Corpu s Chris t i and King Ranch, Inc., Kingsville, Texas. 
(Continued on Page 16) J 
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Grain sorghum has been reported as a host for both MDMV (1, 4, 5, 6) and SCMV (2, 7), but 
it has not been demonstrated to be a host for St. Augustine decline virus (SADV). St. 
Augustine decline was first observed in the Lower Rio Grande Valley of Texas in 1966 (9). By 
March of 1969 the disease had been observed in 13 counties of the State (Fig. 1). In Nueces 
County it is estimated that 85% of the lawns are infected . Severity of the disease in infected 
lawns ranged from trace amounts to as high as 100%. 
SYMPTOMS 
The first symptoms appear as a mild chlorotic mottling of the leaf blades. The mottling 
becomes more severe the second year after infection until a general chlorotic appearance 
exists (Fig. 2). Stolon growth is retarded and is a result of short internodes. During the 
third year necrosis of the leaves and stolons occurs, which causes dead areas in the turf and 
native grasses and weeds invade. 
The disease may sometimes be confused with iron or zinc deficiencies. The virus causes 
a mosaic, which appears as a stippling effect. Deficiency symptoms, on the other hand, appear 
as continuous stripes parallel to the leaf veins. When St. Augustine grass is under stress 
because of low fertility, nematodes, drought, insects and poor management, the decline pro-
gresses more rapidly. 
FIGURE 2. Typical symptoms associated with the mosaic disease of St. 
Augustine grass. Healthy leaf on the left. 
I 
I' 
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TRANSMISSION STUDIES 
Sap expressed from naturally infected St. Augustine grass was mechanically applied with 
an abrasive to healthy St. Augustine grass. Symptoms occurred on the inoculated grass in 
approximately 21 days. 
Soil transmission has been investigated. ,Soil was collected from diseased lawns and 
placed in 6-inch clay pots. Healthy St. Augustine grass grown from seed was sprigged in the 
potted soil. After 12 months no symptoms appeared on the grass and attempts to transmit the 
Virus to an indicato r host failed. 
Diseased St. Augustine grass leaves were surface sterilized in a 10% sodium hypochlorite 
solution for l minute and plated on beef-extract agar and potato-dextrose agar. No fungi were 
isolated from the infected leaf material; however, a bacterium was isolated on the beef-extract 
agar. When healthy St. Augustine grass seedlings were inoculated with the bacterium no symp-
toms developed after 45 days. 
HOST RANGE 
Proso millet (Panicum miliaceum), an indicator host, produces mottled symptoms similar 
to those in St. Augustine grass 6 days after inoculation. The virus is lethal to Proso millet, 
Death occurs 14 days after inoculation of 3-week-old millet. Other host plants include pearl 
millet (Pennisetum glaucum) and German foxtail millet (Setaria italica). 
No symptoms were observed on, and no virus was recovered from, inoculated plants of the 
following species of the Gramineae: Avena sativa 'Alamo X'; Cynodon dactylon, common; 
Eremochloa ophiuroides; Hordeum vulgare 'Blackhulless'; Oryza sativa 'Nato'; Pennisetum 
glaucum 'Gahi-1' and 'Gahi-2'; Phalaris arundinacea; Sorghum halepense, Johnson grass; Sor-
ghum vulgare [ = ~· bicolor]; Triticum aestivum 'Commanche' ; and Zea mays, 
The following herbaceous species likewise were not infected following mechanical inocula-
tion: Chenopodium album; Lycopersicon esculentum; Nicotiana tabacum 'Samsun NN'; and 
Phaseolus vulgaris 'Bountiful 1• 
PHYSICAL PROPERTIES 
In vitro properties of the virus were determined by using sap extracted from naturally 
infected St. Augustine grass. The results of the tests were as follows : Dilution End-Point -
St. Augustine grass tissue was macerated in a Waring Blender in a . 05 M phosphate buffer of 
pH 7. 5. Dilution was at a 1: 1 ratio (g/v). Serial dilutions were prepared on a logarithmic 
scale from 10° to 10-5. Each dilution was rubbed on an equal number of Proso millet plants. 
Infection occurred at 10-2 but not at 10-3. Thermal Inactivation - Two ml of the 1:1 juice 
prepared during the dilution end-point study was pipetted into 5-ml serological tubes. The 
tubes were subjected to a series of temperatures ranging from 48 to 66°C at 2° intervals for 10 
minutes. The water bath of a Gilson Differential Respirometer was used for maintaining a con-
stant desired temperature. After heating the tubes were removed and immediately cooled in an 
ice bath. The contents of each temperature-treated tube was rubbed on to Proso millet seed-
lings. Infection occurred at 58° but not at 60°. Longevity In Vitro - Crude juice (from dilution 
end-point) was held in a stoppered flask at room temperature (22-24°C). Two-ml aliquots were 
withdrawn on a geometric progression interval beginning at 24 hours for the first series and 
rubbed on Proso millet. Infection occurred at 72 hours but not at 144 hours. A second series 
of intervals. with sap extracted in the above manner, began at 72 hours and continued through 
156 hours at 12-hour intervals. Proso millet was used as an indicator host. Infection o·ccurred 
at 132 hours but not at 144 hours. Longevity In Frozen Tissue (ca. -10°C) - Leaf tissue from 
diseased St. Augustine grass was placed in plastic bags in a deep freeze on March 18. 1968. 
Leaf samples were removed at 1-month intervals and macerated in a mortar with pestle in a 
. 05 M phosphate buffer of pH 7. 5. Sap was rubbed on Proso millet seedlings. Expressed sap 
was still infectious on 100% of inoculated test host plants 15 months after initial freezing. 
(Continued on Page 18) 
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DISCUSSION 
Sugarcane mosaic virus is the only other virus that has been observed to occur naturally on 
St. Augustine grass (8). Maize dwarf mosaic virus has been e xperimentally transmitted to St. 
Augustine grass (2). but has not been obse rved to occur naturally. Grain sorghum (Sorghum 
bicolor) has been reported to be a host for both SCMV and MDMV, but has not been demonstrated 
tobe a host for SADV. F. W. Zettlersupplieduswith a specimenof St. Augustine grass infected 
with the Todd isolate of SCMV. The SCMV symptoms on St . Augustine grass appear as linear elon-
gated chlorotic islands . R. W. Toler provided a specimen of St. Augustine grass infected with 
MDMV for symptom comparison. Maize dwarf mosaic virus symptoms on St. Augustine grass 
are similar to SCMV symptoms; the symptoms of both are readily distinguished from mottled 
chlorotic stippling caused by SADV. 
It is our opinion that SAD is probably caused by a new virus or a mutated strain of an 
existing virus that attacks this host. Studies are currently underway on morphology, serology 
and biochemistry of the infectious particles. 
Literature Cited 
1. ABBOTT, E. V., and R. L. TIPPETT. 1964. Additional hosts of sugarcane mosaic 
virus. Plant Disease Reptr. 48 : 443-445. 
2. DALE, J. L. 1966. Infection of St. Augustine grass with virus causing maize dwarf 
mosaic. Plant Disease Reptr. 50: 441-442. 
3. HOLT, ETHAN C., W. WAYNE ALLEN, and MARVIN H. FERGUSON. 1964. Turf 
grass maintenance costs in Texas. T exas Agr . E xp . Sta. Bull. 1027 : 29 . 
4. KUHN, C. W., and GEORGE M. KOZELNICKY. 1968. Maize dwarf mosaic virus 
in Georgia. Plant Disease Reptr. 52 : 320- 322. 
5. SEHGAL, 0 . P . 1966. Host range, prope rties and partial purification of a Missouri 
isolate of maize dwarf mosaic virus . Plant Disease Reptr. 50 : 862-866. 
6. SHEPHERD, ROBERT J. 1965. Propertie s of a mosaic virus of corn and Johnson 
grass and its relation to the sugarcane mosaic virus. Phytopathology 55: 1250-1256 . 
7. SUMMERS, E. M., E. W. BRANDES, and R. D. RANDS. 1948. U.S. Dept. of Agr . 
T e ch. Bull . No. 955 . 
8. TODD, EDWIN H. 1964 . Sugarcane mosaic on St. Augustine grass in Florida. 
Plant Disease Reptr. 48: 442. 
9. TOLER, R. W., N. L. McCOY, and J. AMADOR • . 1969. A new mosaic disease of 
St. Augustine grass. (Abst.) Phytopathology 59 : 118. 
SEEDBEDS·SOD 
TEES·GREENS 
and FAIRWAYS 
need the susta ined feedi ng of NITROFORMij) nit rogen 
- a u rea form t urf food th at is long-last ing, nonbu rn -
ing, odorl ess , resi st s leac hi ng, and builds a re sid ual. 
Avai lable as granu la r free -fl owing BLUE-CHl p@ fo r me-
chanical spreaders and as spraya ble POWDER BLUE • 
for liquid application _ 
When using ba lan ced ferti lizers , 
look fo r the BLUE CHIP t ag 
on th e bag to be sure th at at 
least one-hal.f of th e Nitrogen 
is from Ni\rqform _ 
* HER CULE S T RADEMARK 
HERCULES 
IN CO l'll.P" O l'll.A"fao 
AGR I CULTURAL CHEMICALS 
SYNTHETICS DEPARTMENT 
WILMINGTON, DELAWARE 19899 
STH67 . 13 
-Reprint from Plant Disease Reporter, Vo/_ 53, No. I 2 
AQUA-GRO 
QUALITY BLENDED WETTING AGENT 
AQUA-T 
LOW COST BLENDED WETTING AGENT 
STOMA-SEAL 
CHEMICAL CONTROL OF WILT 
AQUA-GRO GRANULAR 
CONVENIENCE OF APPLICATION 
See Your Authorized Distributor / 
19 TURF BULLETIN 
- Reprint from Parks & Recreation, Vol. IV No. IO 
the problem of 
RESPONSIBILITY FOR RECREATION 
by RONALD F . PAIGE 
THE UNIVERSAL POPULARITY of the recreation move-
ment and its exceptional adaptability to a variety 
of types of tax-supported resources and services has 
produced chaotic involvement by multiple agencies at 
all levels of government. Federal, state and local juris-
dictions have independently projected their specific 
roles and responsibilities with little coordination at any 
level. 
Inflationary costs and the rapid dissipation of avail-
able resources has created a crisis of national interest 
and concern. Politicians, educators, sociologists and 
planners all join the chorus of voices pleading for 
action. Confused goals and a curious inability to define 
needs in terms that engender public support prohibit 
effective action. 
One cannot question the need for government's in-
volvement in the field of recreation. It is clearly evident 
that extended effort is essential if man is to achieve a 
living environment consistent with his technical abilities. 
It is submitted that a more realistic approach to the 
concept of recreation as it relates to the government 
function could clarify goals and assist all agencies in 
performing their service in a more effective manner. 
A new responsibility must be assessed against the 
social structure if the full value of recreation oppor-
tunity is to be realized for the benefit of future genera-
tions. 
The Public Recreation Process 
Consistent with the performance of most govern-
mental services, the provision of leisure-oriented pro-
grams and facilities has evolved into three separate and 
distinct functions that can be divided and identified as 
the three "P's" : Planning, Programming and Politics. 
Mr. Paige is chief deputy , Los Angeles County Parks 
and Recreation Department. 
Planning projects the physical resources necessary to 
service the public needs while programming covers all 
operational responsibilities that implement the use of 
resources. Politics, for want of a better term, becomes 
the establishment - the structure that dictates the meth-
od of accomplishment. Ideally, the three functions 
should work as a unit to achieve predetermined goals 
of performance. Each function is dominated by pro-
fessional and lay disciplines of diverse backgrounds and 
motivations. Uniform objectives become confused and 
effective communication is hampered by an inability 
to understand the motivation and dedication of the 
various disciplines involved. The singular thread of 
continuity seems to be a "blind" faith in the virtues of 
the good life, even though this faith is individually in-
terpreted under a polymorphous definition of the leisure 
need. 
To clarify the problem facing the social structure, 
it is necessary to analyze the objectives and motivations 
of the three functions of government as they relate to 
leisure. 
Planning 
The planning function is dominated by a total 
dedication to the physical elements. Architects, land-
scape architects, engineers and urban planners exert 
their influence to effect change to the physical land-
scape and the urban profile. Aesthetics and function 
become the guidelines of performance and, unfortunate-
ly, regimentation usually becomes the end producy 
What is good for Detroit is good for Cucamonga. The 
planner's interpretation of the good life is totally re-
lated to the physical environment of the community. 
Within the federal, state and private sectors, plan-
ning becomes an all-inclusive obsession, devoid of 
specific relationship to the existing social structure. In 
contrast, the local planner restricts his efforts to the 
(Continued on Page 20) 
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EDITORIAL 
Alright! What the hell do you kids think you're 
doing here?? Get off this golf course before I run you off!! 
Sounds familiar, doesn't it? How many times last 
summer did you run some trespassers off just like that? 
Bet you even used the same words too, didn't ya'? Well , 
consider this while you're reading this by the fireplace 
this evening; A superintendent named Herman Miller 
from Champaign, Illinois tried the same technique at 
shooing some vandals off his course. Result - they 
turned on him and ironically enough, beat him to death 
with golf clubs! 
There was another case in Long Island where a 
super wound up in the hospital from exactly the same 
thing. 
Case in point - we are not police . We are hired to 
maintain the golf course. Maintainance does not 
encompass any phase of police work unless you have an 
unusual contract. 
It seems that the majority of the supers, in 
accepting more salary each year, are expected to take on 
more responsibility to prove their merit. This is good to 
a point, but let's not forget one small thing. We are paid 
for our professional knowledge. We are trained in turf 
management, not police work. NO golf green, 
clubhouse, or piece of equipment is worth jeopardizing 
your health , safety, or your life for. Police officers are 
not expected to know and do our job, so doesn't it seem 
logical that we shouldn't try to do theirs? 
However, for those of us who call the police and 
see th·e vandals apprehended, then immediately released 
because of fear, apathy, or whatever, on the part of the 
club officials, we are faced with a serious problem. This 
is the case at several area courses, one of which is all too 
familiar. If this is your particular situation, then 
welcome and good luck. Security is always .a problem 
where there is a vast expanse of open space with no fence 
around it for protection . Let's hope club officials 
become aware of the problems that come with a laxness 
in punishing the people who damage their investments 
on the course. 
Know the phone number of the closest police 
station and USE it! 
Don't jeopardize yourself and try to be a J. Edgar 
Hoover. It's not worth the effort! 
* * * * * * 
(Continued from Page 19) 
confines of his particular political entity, projecting fa-
cility needs geared to provide the entire gambit of 
leisure opportunity for his "community," with little or 
no regard for adjacent or overlapping jurisdictions. 
Despite this apparent conflict of purpose, planners will 
generally unite behind a relatively uniform classifica-
tion system and standard of need. Rarely does this 
support for facility needs encompass an understanding 
of the actual function of the recreation program within 
the total community. 
The park facility has long been the symbol of the 
public recreation process and its universal exposure 
generates acceptance, if not support, from all quarters. 
It is this acceptance and understanding by the public 
that allows the planning function to exploit the phys-
ical element as the basis for establishing goals and ob-
jectives for the vast majority of leisure-oriented agen-
cies. 
Programming 
Leisure programming is unique within the govern-
ment service for a variety of reasons. The recreation 
profession, like all new services, has attracted leader-
ship from a wide variety of disciplines. The field is 
now experiencing its second generation of progress. The 
concepts of the educator, the athlete, the politician and 
the traditions of society are still exerting strong influ-
ence over the direction of the movement. Leisure as a 
social problem has attracted the economist, the phil-
osopher, the psychologist and the sociologist, with in-
dependent interpretations of the leisure need. Freedom 
of expression, elimination of crime and delinquency, 
physical well being, mental adjustment, productive use 
of leisure and preservation of the natural heritage are 
just some of the objectives expounded by the numerous 
promoters of recreation. This multipronged approach 
to the complex effect of increased leisure on society is 
vital to achieve a logical solution. However, the inabil-
ity to establish a meaningful dialogue between disci-
plines inhibits the effective definition of objectives. 
The recreation professional has grown accustomed 
to and somewhat complacent within this chaotic atmos-
phere. His transition through the preschool p~ylot, 
the youth movement, the physical fitness interest and 
the senior citizen program has been shielded by the 
hazy, undefined good life syndrome of the American 
public. He is accountable only to the special interest 
and a continuous demand for justifying the perpetua-
tion of the physical plant. 
Politics 
The term politics, most generally, is used as a 
derogatory definition of the "establishment." This con-
notation is usually associated with a control that has 
been applied to a planned program or action that is 
motivated by a singular discipline. In reality, politics 
is the image of our social structure. Unfortunately, the 
social structure was not created to fit the specific needs 
of the recreation professional nor is it readily adaptable 
to resolving our current social problems. It is, how-
ever, the basis for accomplishing all government ser-
vices. 
The need for a restructuring of our governmental 
pattern to meet today's social challenges is almost uni-
versally endorsed by experts across the nation. Obvi-
ously, the problems facing this type of change are monu-
mental and rooted in our basic belief in the democratic 
form of government and the public concern to pro-
tect the image of "home rule." 
Suffice it to say, any function of government must 
first relate to the establishment and secondly, direct its 
attention to resolve the problems assessed to that func-
tion by society itself. 
The Problem 
The public recreation agency has established a de-
fense mechanism that not only demands over-justifica-
tion, but also encourages each agency to be the uni-
versal supplier of all that is good and sacred. To illus-
trate this point, two examples may be cited. First, the 
City of Momovia, California, population 27 ,000, ap-
plied for and received a State grant-in-aid for the ac-
quisition and development of a regional recreation area 
to service the specialized needs of the metropolitan Los 
Angeles area. Secondly, in a recent address before the 
annual meeting of the Society of American Foresters, 
George B. Hartzog, Jr. , director of the National Park 
Service, described the involvement of his federal agency 
in the management and operation of urban recreation 
programs and facilities : "the National Park Service 
manages more urban parks than any other single gov-
ernment agency - at any level. " They range in scope 
from swimming pools , tennis courts and golf courses to 
wilderness areas such as Theodore Roosevelt Island in 
the Potomac near Washington. "Summer in the Parks" 
was an example of urban programming initiated and 
conducted by the National Park Service this past sum-
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mer. The program involved children's trips, dancing, 
concerts, movies, volleyball and many other typical 
elements of local programming. 
These paradoxical approaches to responsibility 
could be likened to a small elementary school district 
developing and staffing a research center for advanced 
learning using state subsidies or similarly, our federal 
government issuing traffic citations at the corner of 
Sunset and Vine. 
The dominance of the planning function within the 
total park and recreation movement is evidenced by 
the general acceptance of the physical element as the 
basis for definition of goals and standards of achieve-
ment. Programming is forced to conform and conse-
quently becomes activity-oriented instead of experience-
oriented and facility-conscious instead of commu-
nity-conscious. This approach prohibits the logical def-
inition of responsibility. 
Confused concepts invariably add to the dilemma 
facing agencies in justifying their very existence. This 
inability to define goals and objectives in terms ac-
ceptable to the taxpayer and relevant to society's needs 
forces the programmer to exploit the only objective 
measurement available - numbers served. "The basic 
error in such argument is that it applies the philosophy 
of mass production to what is intended to counteract 
mass production. The value of recreation is not a 
matter of ciphers. Recreation is valuable in proportion 
to the intensity of its experiences, and to the degree to 
which it differs from and contrasts with workday life."1 
Unfortunately, this philosophy of Aldo Leopold's re-
quires a subjective analysis and justification that pre-
sents a difficult challenge to government. Consequent-
ly, competition for recognition develops competition for 
participants and a resultant diffusion of responsibility. 
The impact of leisure, the increased desecration of 
natural resources, the devaluation of the tax dollar and 
today's urban problems are all vivid indications of the 
need for action. Unfortunately, competition between 
agencies has caused critical duplication of facilities and 
programs and more important it has fostered a reaction 
(Continued on Page 22) 
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